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1. $\not\in$
$\mathrm{N}$ , $\mathrm{N}_{0}=\mathrm{N}\mathrm{U}\{0\}$ , $\mathbb{R}$
$C[0,1]$ Bernstein( )
$B_{n}(f)(x)= \sum_{k=0}^{n}f(\frac{k}{7?})(\begin{array}{l}nk\end{array})x^{k}(1-x)^{n-k}$ $(f\in C[0,1], x\in[0,1])$
. , $f\in C[0,1]$ {B $(f)(x)$ } $[0, 1]$
$f(x)$ $\mathrm{a}.\mathrm{c}.$ ( $\mathrm{a}\mathrm{l}\mathrm{m}\mathrm{o}\mathrm{s}\mathrm{t}$ convergent) (cf. [3]). ,
$\lim_{narrow\infty}\frac{1}{n+1}\sum_{m=k}^{n+k}B_{m}(f)(x)=f(x)$ uniformly in $k\in \mathrm{N}_{0},$ $x\in[0,1]$ .
, ;
$(E, || ||)$ , $(X, d)$ . $B$ (X, $E$) X E
, $C$ (X, $E$) X E
, $BC$ (X, $E$) $:=B$ (X, $E$) $\cap C$ (X, $E$) $X_{0}$ $X$
, \Lambda . $=\{K_{n,\lambda} : n\in \mathrm{N}_{0}, \lambda\in\Lambda\}$ $BC(X,E)$
$B$ (X, $E$) . , $BC$ (X, $E$)
(EQU$AP$) , $F\in BC$ (X, $E\rangle$
$\lim_{narrow\infty}||$K$n$ ,x $(F)(x)-F(x)||=0$ uniformly in ) $\in\Lambda,$ $x\in X_{0}$
([11]. cf. [4], [5], [6]).
, $BC(X, E)$ :
$Y$ , $\mathfrak{U}=$ { $\chi_{n},\lambda$ ( $\cdot;k$ ) : $n\in \mathrm{N}_{0},$ $\lambda\in\Lambda,$ $k$ \in Y} X





. $–=-\{\xi_{n,\lambda} : n\in \mathrm{N}_{0}, \lambda\in\Lambda\}$ Y X .
, $\mathfrak{U}$ —
$K_{n,\lambda}(F)(x)= \sum_{k\in Y}\chi_{n}$ , $\lambda$ (x; $k$ ) $F(\xi_{r\tau,\lambda}(k))$ $(F\in BC(X, E))$ (3)
. $BC$ (X, $E$)
([11], [12], cf. [10]).
, $\{K_{n,\lambda}(F)(x)\}$ $F$ (x) (1)
F ,
. , [11], [12]
.
2.
$X_{0}$ , X $Ox_{0}$ Zx ,
$X_{0}$ $\underline{\subseteq}$ $O_{X_{0}}$ $\subseteq$ $Z_{X_{0}}$ (4)
. , X , .
, $\mathrm{R}=\{K_{n,\lambda} : n\in \mathrm{N}_{0}, \lambda\in\Lambda\}$ (3)
.
$\Phi$ : $X_{0}\cross Xarrow[0,0)$ , $\delta>0$
$\inf\{\Phi(x, t) : (x, t)\in X_{0}\cross X, d(x,t)\geq\delta\}$ $>0$ (5)
. ,
$\tau_{n,\lambda}(x;\Phi):=\sum_{k\in Y}\chi_{n}$
,\lambda (x $k$ ) $\Phi$ ( $x,$ $\xi_{n}$ ,\lambda (k))
, $\chi n,\lambda$ $x$ $\Phi$- $\triangleright\backslash$ .
1.
$\lim_{narrow\infty}\tau_{n}$ , $\lambda$ (x; $\Phi$) $=0$ uniformly in $\lambda\in\Lambda$ , $x\in X_{0}$




$\Phi$(x, $t$ ) $= \sum_{i=1}^{r}u_{i}(x)w_{i}(t)\geq 0$ $((x, t)\in X_{0}\cross X)$ , $\Phi$ (x, $x$ ) $=0$ $(x\in X_{0})$ .
, $u_{i}$ $X_{0}$ , $w_{i}$ $X$ . , $s$
, $h_{1},$ $h_{2}$ , . . $\mathrm{I}$ , $h_{r}$ X
$\Phi$(x, $t$) $= \sum_{i=1}^{r}(h_{i}(x)-h_{i}(t))^{s}$ $((x,t)\in X_{0}\mathrm{x}X)$
([7], [8], [9]).
, $\varphi$ : $[0, \infty)arrow[0,0)$ , $\varphi(0)=0$ ,
$\Phi$(x, $t$) $=\varphi$ (d(x, $t$ )) $((x,t)\in X_{0}\cross X)$
(5) . ,
$q>0$ , $\varphi(u)=u^{q}$ $(u\geq 0)$
, $\tau_{n,\lambda}$ ($x;d$q) $\chi n,\lambda$ $x$ q . $\mathrm{A}\backslash$ ,
1 , $q>0$
$\lim_{narrow\infty}\tau_{n,\lambda}(x;d^{q})=0$ uniformly in $\lambda\in\Lambda$ , $x\in X_{0}$
, $BC$ (X, $E$) EQUAP .
3.
$F\in B$ (X, $E$ ), $\delta\geq 0$
($v$ (F, $\delta$) -up{ $||$F(x)-F(t) $||$ : $x,t\in X,$ $d(x,t)\leq\delta$}
. F , $\delta$ $[0, \infty)$
. ,
$F$ : X $\Leftrightarrow$ $\lim\omega(F, \delta)=0$ .
$\deltaarrow+0$
1 (6) (7) :
78
$C/\geq 1,$ $K$ >0
$\omega$ (F, $\xi\delta$) $\leq(C+K\xi)\omega(F, \delta)$ $(\forall F\in B(X, E),$ $\forall\xi$ , $\delta\geq 0)$ (6)
$q\geq 1,$ $M$ >0
$d^{q}(x,t)\leq M\Phi(x, t)$ $(\forall(x,t)\in X_{0}\cross X)$ (7)
.
$d$ ( ,
$d(x, y)=\alpha+\beta$ , $\alpha$ , $\beta>0$ $\Rightarrow$ $\exists z\in X$ : $d(x, z)=a,$ $d(z, y)=b$
. , (6) $C=K=1$ .
, X $(V, d)$ , $d$ , $\mathrm{i}.\mathrm{e}.$ ,
$d(x+z, y+z)=d(x, y)$ $(\forall x, y, z\in V)$ ,
$d(\cdot, 0)$ , i.e. ,
$d(\alpha x, 0)\leq\alpha$d(x, 0) $(\forall x\in V, \forall\alpha\in[0,1])$
, (6) $C=K=1$ . , X V
, $C=K=1$ (6) (cf. [7]). , (7) , (5)
.
, $\{\epsilon_{n}\}_{n\in \mathrm{N}_{0}}$ . , $n\in \mathrm{N}_{0}$
$E_{n}(F):= \sup\{||K_{n,\lambda}(F)(x)-F(x)|| : \lambda\in\Lambda, x\in X_{0}\}$ $(F\in BC(X, E))$
,
$\mathrm{R}:BC$(X, $E$) EQU$AP$ $\Leftrightarrow$ $\forall F\in BC$ (X, $E$), $\lim_{narrow\infty}E_{n}(F)=0$ .
2. $F\in BC$(X, $E$), $n\in \mathrm{N}_{0}$
$E_{n}(F) \leq(C+K\min\{M^{1/q}\epsilon_{n}^{-1}, M\epsilon_{n}^{-q}\})\omega$( $F,$ $\epsilon$n$\tau_{n}$ ( $\Phi$))
. ,
$\tau_{n}(\Phi):=(\sup\{\tau_{n,\lambda}(x;\Phi) : \lambda\in\Lambda, x\in X_{0}\})^{1/q}$ .
77
4.





$1\mathrm{n}\mathrm{a}\mathrm{x}\{|x_{i}-t_{i}| : 1\leq i\leq r\}$ $(p=\infty)$ ,
$(x=(x_{1}, x_{2?}\ldots, x_{r}), t=(t_{1)}t_{2,..1},t_{r})\in \mathbb{R}^{r})$ .
,
$p_{i}(x):=x_{i}$ $(x=(x_{1}, x_{2}, \ldots.x_{r})\in \mathbb{R}^{r},i=1,2, \ldots, r)$
,




q/p $(1\leq p<\infty,p\neq. q)$
1 $(1\leq p<\infty,p=q)$
1 $(p=\infty)$ .
, X $\mathbb{R}^{r}$ . , (4) (6), $C=K=1$
.
3. $q\geq 1$ . : $F\in BC$(X, $E$), $n\in \mathrm{N}_{0}$
$E_{n}(F) \leq(1+\min\{c(p, q, r)^{1/q}\epsilon_{n}^{-1}, c(p, q,r)\epsilon_{n}^{-q}\})\omega(F, \epsilon_{n}\mu_{n}(q))$
. ,
$\mu_{n}$ (q) $:=(\mathrm{s}$up $\{$ $\sum_{i=1}^{r}$ ($\sum_{k\in Y}\chi_{n}$ , $\lambda$ (x; $k$ ) $|p_{i}(x)-p_{i}(\xi_{n,\lambda}(k))|^{q}$ ) : $\lambda\in\Lambda$ , $x\in_{-}X_{0}\})^{1/q}$
$n\in \mathrm{N}_{0},$ $i$ =1,2, $\ldots,$ $r$
m ,i: $\Lambdaarrow \mathrm{N}$ , a ,i: $\Lambdaarrow(0, \infty)$
, $X:=[0, \infty)$r, $X_{0}$ , $X_{0}\subseteq[0,1]$ r . $F\in BC$ (X, $E$)





$(n\in \mathrm{N}_{0}, \lambda\in\Lambda, x\in X)$
. , $K_{n,\lambda}$ :=Bn,’ (2) ,
.
4. $i=1,2$ , . . (’ $r$
$\lim_{narrow\infty}a_{n,i}(\lambda)m_{n,i}(\lambda)=1$ uniformly in $\lambda\in\Lambda$ (8)
$narrow\infty 1\mathrm{i}\ln a_{n,i}(\lambda)^{2}m_{n,i}(\lambda)=0$ uniformly in $\lambda\in\Lambda$ (9)
, $BC(X, E)$ EQUAP .




5. $F\in BC$ (X, $E$), $n\in \mathrm{N}_{0}$




2/p $(1\leq p<\infty,p\neq 2)$
1 $(p=2, \infty)$ .
6. $\lambda\in\Lambda$
$a_{n,i}(\lambda)m_{n,i}(\lambda)=1$ $(n\in \mathrm{N}_{0}, i=1,2, . . \mathrm{r} , r)$ (11)
. , $F\in BC$(X, $E$), $n\in \mathrm{N}_{0}$
$E_{n}(F) \leq(1+\min\{\sqrt{c(p,r)}\epsilon_{n}^{-1}, c(p, r)\epsilon_{n}^{-2}\})\omega$ ( $F,$ $\epsilon_{n}\gamma$n)
. ,




$||pi-p_{i}^{2}||$X0 $:= \max\{p_{i}(x)-p_{i}(x)^{2} : x\in X_{0}\}$
.
(8) (9) $\{m_{n,i}\},$ {an,i} :
$\Lambda\underline{\subseteq}[0, \infty)$ , $lJ\in \mathrm{N}_{0},$ $\mu\in[0, \infty)$ , $\{lJ_{n}\}_{n\in \mathrm{N}_{0}}$ .
,
m ,i $(\lambda):=lJ_{n}+lJ+[\lambda]+i$ $(n\in \mathrm{N}_{0}, \lambda\in\Lambda, i=1,2, \ldots, r)$ , (12)
, $[\cdot]$ Gauss -
$a_{n,i}( \lambda):=\frac{1}{|y_{n}+\mu+\lambda+i}$ $(n\in \mathrm{N}_{0}, \lambda\in\Lambda, i=1,2, ..\tau , r.)$ . (13)
, (11) $\{m_{n,i}\},$ {an,i} $m_{n,i}$ (\lambda ) (12) ,
$a_{n,i}( \lambda):=\frac{1}{lJ_{n}+lJ+[\lambda]+i}$
.
$(n\in \mathrm{N}_{0}, \lambda\in\Lambda, i=1,2, \ldots, r)$ (14)
.
$X_{0}=[0,1]$ r . (12), (13) \mbox{\boldmath $\nu$} $=\mu=0$ , 5
:
$E_{n}(F)\leq(1+$ min $\{\frac{\sqrt{rc(p,?)}}{2},,$ $\frac{rc(p,r)}{4}\})\omega(F,$ $\frac{1}{\sqrt{l^{y_{n}}}}$ ) $(F\in BC(X, E))$ .
, (12), (14) , 6 :
$E_{n}(F) \leq(1+\min\{\frac{\sqrt{rc(p,r)}}{2}$ , $\frac{rc(p,?\cdot)}{4}\})\omega(F,$ $\frac{1}{\sqrt{1J_{l1}+l\nearrow+1}})$ $(F\in BC(X, E))$ .
$m_{n}$ : $\Lambdaarrow \mathrm{N},$ $X_{0}\subseteq\Delta_{r}$ . ,
$\Delta_{r}:=\{x=$ $(x_{1}, x_{2}, . . , x_{r})\in \mathbb{R}^{r}$ : $x_{i}\geq 0,1\leq i\leq r,$ $\sum_{i=1}^{r}x_{i}\leq 1\}$
(the stand $\mathrm{d}$ $r$-simplex) . $F\in BC$ (X, $E$) ,
$B_{n,\lambda}(F)(x)= \sum_{k:\in \mathrm{N}_{0},k_{1}+k_{2}+\cdots+k_{r}\leq m_{n}(\lambda)}q_{n,\lambda}(x;k_{1}, k_{2}, \ldots, k_{r}^{\wedge})$
$\cross$ F(a$n$ , $1(\lambda)k_{1},$ $a_{n,2}(\lambda)k_{2},$ $\ldots,$ $a_{n,r}(\lambda)k_{r}$ )
$(n\in \mathrm{N}_{0}, \lambda\in\Lambda,x\in X)$
80
. ,
$q_{n,\lambda}(x;k_{1}, k_{2}, \ldots, k_{r}):=(\begin{array}{lll}m_{n}(\lambda) k_{1},k_{2}^{p} \cdots ,k_{r}\end{array})$ $\prod_{i=1}^{r}x_{i}^{k_{\mathrm{i}}}(1-\sum_{j=1}^{r}x_{j})^{m_{n}(\lambda)-\sum_{g=1}^{r}k_{j}^{\wedge}}.$,
( $m_{n},(\lambda)$ , $k_{r}$) $:= \frac{m_{n}(\lambda)!}{k_{1}!k_{2}^{X}!\cdots k_{r}!(m_{n}(\lambda)-k_{1}^{\wedge}-k_{2}^{\wedge}-1\cdot\cdot-k_{r})!}$
.
$K_{ll,\lambda}$ :=Bn,’ (2) ,
.
8. $i=1,2$, . . . , $r$
$\lim_{narrow\infty}a_{n,i}(\lambda)m_{n}(\lambda)=1$ uniformly in $\lambda\in\Lambda$ (15)
$\lim_{narrow\infty}a_{n,i}(\lambda.)^{2}m_{n}(\lambda)=0$ uniformly in $\lambda\in\Lambda$ (16)
, $BC$ (X, $E$) EQUAP .




9. $F\in BC$ (X, $E$), $n\in \mathrm{N}_{0}$ , (10) .
$\theta$
n $:=\sqrt{\sup\{\frac{1}{m_{n}(\lambda)}\cdot\lambda\in\Lambda\}}$. $(n\in \mathrm{N}_{0})$ ,
$\tau$X0 $(p, r):=1+ \min\{\sqrt{c(p,r)}||\sum_{i=1}^{r}(p_{i}-p_{i}^{2})||_{X_{0}}^{1/2}$ , $c(p, r)|| \sum_{i=1}^{r}(p_{i}-p_{i}^{2})||_{X_{0}}$ },
$|| \sum_{i=1}^{r}$( $p_{i}^{2}$) $||_{X_{\mathrm{O}}}:= \max\{\sum_{i=1}^{r}(p_{i}(x)-p_{i}^{2}(x))$ : $x\in X_{0}\}$
$<$ ,
10. $\lambda\in\Lambda$
$a_{n,i}(\lambda)m_{n}(\lambda)=1$ $(n\in \mathrm{N}_{0},i=1,2, \cdots, r)$ (17)
81
. , $F\in BC$ (X, $E$ ) $\}n\in \mathrm{N}_{0}$
$E_{n}(F)$ $\leq\tau x_{0}(p, r)\omega(F,$ $\theta_{n}$
.
$\Lambda,$ $lJ$, \mu $\{l/_{n}\}_{n\in \mathrm{N}_{0}}$ . ,
$m_{n}(\lambda):=|J_{n}+lJ+[\lambda]$ ( $n\in \mathrm{N}_{0}$ , A $\in\Lambda$) $(18)$
, $a_{n,i}$ (\lambda ) (13) , (15) (16) . ,
$a_{n,i}( \lambda):=\frac{1}{lJ_{n}+\nu+[\lambda]}$ ($n\in \mathrm{N}_{0}$ , A $\in\Lambda$ , $i=1,2,$ $\ldots,$ $r$) (19)
, (17) .
$X_{0}=\Delta_{r}$ . (13), (18) $\mu=|J=0$ , 5
:
$E(F)\leq(1+(r+1)\sqrt{rc(p,r)})$u $(F,$ $\frac{1}{\sqrt{\nu_{n}+1}}$ ) $(F\in BC(X, E))$ .
, (18), (19) , 6 :
$E_{n}(F) \leq(1+\min\{\frac{\sqrt{rc(p,r)}}{2},$ $\frac{rc(p,r)}{4}\})\omega(F,$ $\frac{1}{\sqrt{\}J+nlJ}})$ $(F\in BC(X, E))$ .
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